Introduction
production and elevated ET-1 concentration at the Biochemical determinations renal cortex following surgical reduction of the renal Plasma and urinary creatinine were determined with a picric mass [7, 20 ] . Despite a reduction in GFR, the amount acid assay. Sodium and potassium were estimated with an of excreted ET-1 and plasma ET-1 concentration is Eppendorf flamephotometer. Protein concentration in urine increased in patients with chronic renal failure [21, 22] . samples was determined according to Bradford [ 23] with a Although ET-1 is removed by the kidney, it has been modified solution containing 6.7 mg% Coomasie G250 in suggested that urinary ET-1 reflects its renal synthesis 3.1% ethanol, 5.7% H 3 PO 4
, and O.D. recorded at 595 nm.
rather than its removal from the circulation [20] . To date, sufficient evidence for the role of endothelins Calculations in the cause and/or the development of renal disease is lacking. Therefore we determined the ET-1 concen-The equations, according to which the magnitudes of the tration in plasma and urine of patients with chronic renal function were calculated, are: renal disease and reduced GFR, and in patients with (a) ET-1 load (filtered load of ET-1 presented to the proximal nephrotic syndrome due to glomerular dysfunction tubule)=ET-1 plasma concentration×Glomerular filtration with normal GFR. 
Subjects

Statistical analysis
Endothelin-1 plasma and urinary levels were measured in nine normal subjects (five males and four females), from 24 The results are expressed as means±SD. Differences between to 39 years of age with an average age of 30 years. Urinary each one of the patient groups and the group of healthy and plasma endothelin-1 were also determined in eight subjects were determined by comparison of their mean values patients (five males and three females), from 20 to 58 years using Student's t test. A P value <0.05 was considered to of age with an average age of 35 years, with nephrotic be significant. syndrome ( protein loss: 3.2±1.8 gr/24h), but with no reduction of the glomerular filtration rate (GFR 99±16 ml/min/1.73 m2). An additional group of fifteen Results patients (eight males and seven females), with chronic renal insufficiency (GFR 20±7 ml/min/1.73 m2), from 30 to 50 ET-1 plasma level determination years of age with an average age of 38 years was examined.
Endothelin-1 concentration was determined in the plasma of subjects in the three groups tested.
Sample preparation
Measurements revealed that plasma ET-1 levels were Patients were placed in the supine position for 20 min before raised by 100% in both groups of patients, compared blood for plasma ET-1 was collected in ice cold tubes with normal subjects (Table 1 ). The causes of the containing K 3 EDTA. After centrifugation for 10 min at proteinuria in the patients of group B were: (a) acute 1500 g and 4°C, plasma was removed and stored at −20°C glomerulonephritis (n=4), (b ) minimal-changes disuntil assay. An aliquot from a 3-h urine collection was also ease (n=2), and (c) unknown (n=2). The causes of stored for urinary ET-1 measurement. This short time period the CRF in the patients of group C were: (a) diabetic was chosen since the 24-h urine collection was not convenient nephropathy (n=5), (b ) glomerulonephritis (n=5), for most of the individuals. Pilot measurements had been (c) chronic pyelonephritis (n=2), (d) nephrosclerosis performed in eight 3-h and 24-h urine collection and the (n=2), and (e) haemolytic uraemic syndrome amount of ET-1 in pg/min was the same.
(n=1). Patients with proteinuria and normal GFR (group B) showed increased ET-1 plasma levels Endothelin-1 measurement to 54.5±13.5 pg/ml, compared with 29±5 pg/ml in normal subjects (P<0.001). ET-1 plasma concentraAfter extraction from Amprep C2 columns, plasma and urine tion was also raised to 60±13 pg/ml in patients with samples were assayed for endothelin-1 using Amersham's chronic renal insufficiency. This fact led us to conclude RPA5559 kit. Urine samples were diluted 1:10 prior to extraction. The ET-1 concentration of undiluted and 1:100 that ET-1 plasma concentration is associated with diluted urine samples were too high or too low respectively renal disease in a general way and not with the to be calculated by the standard curve. The measurement of reduction of the glomerular filtration. Statistical ana-ET-1 was based on the competition between unlabelled ET-1 lysis revealed that there is no linear correlation between and a fixed quantity of [125I ]-labelled ET-3 for a limited ET-1 plasma concentration and GFR (data not number of binding sites on an ET-1 specific antibody. The shown). Since it has been noted that endothelin-1 cross-reactivity of the above antibody with ET-1 is 100%; plasma levels are increased in cases with proteinuria ET-2, 144%; ET-3, 52%, and big ET-1, 0.4%. A sample of and normal GFR, a question is raised whether protein known ET-1 content was measured in triplicate. The average excretion and elevated ET-1 plasma levels are directly recovery was 40±3% of the initial concentration of the ET-1, correlated to each other. However, statistical analysis as some was partly lost in the C2 column extraction. All measurements were corrected to 100%.
revealed no linear correlation. ET-1 renal load and urine excretion respectively, showed no significant statistical difference (Table 1 ) . On the other hand, the ET-1 excretion As expected, the ET-1 load decreased to fraction was raised to 64±27% in patients with low 1190±450 pg/min, approximately 50% (P<0.01), in rates of glomerular filtration, which was statistically patients with reduced GFR, while in the group with significant compared to groups A and B (P<0.001). glomerular damage and physiological GFR, the ET-1 Furthermore, the excretion fraction of ET-1 appears load was increased to 5480±1910 pg/min, approxi-to have changed in parallel with the sodium and mately twofold (P<0.01) ( Table 2 ), compared to potassium excretion fractions in all three groups 2780±690 pg/min of normal subjects. The urine (Table 3 ) . Patients with reduced GFR had an increased flow rates for the three tested groups were A, (P<0.001) excretion fraction of ET-1 (64±27%), as 1.38±0.29 ml/min; B, 1.45±0.22 ml/min, and C, well as 3.3±1.8% for sodium and 48±18% for potas-1.41±0.31 ml/min. The amount of the excreted sium. In patients with proteinuria and normal GFR, ET-1 in the urine increased in patients with low all three fractions (ET-1, 11±3.6%; Na, 0.4±0.2%; GFR by the same amount as in patients with normal K,11±6%) were similar to those of normal subjects GFR and proteinuria (P<0.05) to 710±250 and (ET-1, 10.2±3.2%; Na, 0.6±0.3%; K, 8±2.2%). 730±420 pg/min respectively. Normal values of ET-1 excretion were estimated to be 290±100 pg/min. The remainder between the ET-1 renal load and urine loss Discussion is an indicator of its tubular reabsorption and/or its degradation. Patients with proteinuria and normal Renal function is influenced by direct and indirect GFR rates revealed a twofold (P<0.01) increase in action of endothelins. They reduce renal blood flow the amount of the reabsorbed and/or degraded ET-1 and glomerular filtration. This is due mainly to vasoalong the renal tubules compared to normal subjects. constriction of both afferent and efferent arterioles The respective amount of ET-1 in nephrotic patients [10] . ET-1 increases blood pressure and decreases urine with reduced GFR is even lower, compared with the flow [15,16 ]. Our results indicate that ET-1 plasma two other groups (P<0.01), approximately 1/5 of concentration seems to be related to functional and normal values (Table 2 ) .
anatomical changes of the kidney. ET-1 plasma levels The estimation of the ET-1 clearance did not reveal were increased in patients with chronic renal insuffiany difference (P>0.1) among the tested groups ciency, thus confirming relevant literature [21, 22] . The ( Table 1 ) and appears not to be affected by renal most important finding was that ET-1 was also raised dysfunction.
in the plasma of patients with proteinuria and normal GFR. This finding is of great interest since these ET-1 excretion fraction patients were normotensive ( BP 110-120/70-80 mmHg). Questions therefore arise regarding the reason The excretion fraction of endothelin between patients for this increase in spite of the normal values of GFR with proteinuria and normal GFR (group B) and and blood pressure. normal subjects (group A), 12±3.6% and 10.2±3.2%
We suggest that the increased ET-1 in the plasma of normotensive patients with proteinuria may be Table 2 . Endothelin-1 ( ET-1) renal load and loss GFR [26 ] . In the present study, it was shown that 15. Rabelink TJ, Kaasjager KAH, Boer P, Stroes EG, Braam B, in patients (group C ) with chronic renal failure 
